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Chapter G6: Benefits Analysis for
the Seabrook and Pilgrim Facilities

This chapter presents the results of EPA’s evaluation of
the economic benefits associated with reductionsin I& E at CHAPTER CONTENTS
the Seabrook and Pilgrim facilities. The economic

benefits that are reported here are based on the values
presented in Chapter G4 and EPA’ s estimates of current
I&E at these facilities (discussed in Chapter G3). Section
G6-1 presents a summary of |& E losses and associated
economic values. Section G6-2 presents economic losses
at Pilgrim expressed in terms of habitat replacement costs
(HRC), as discussed in Chapter G5. Section G6-3
discusses potential benefits of reductionsin |& E based on
both the benefits transfer approach presented in Chapter G4
and the HRC approach presented in Chapter G5. Section G6-4 discusses the uncertainties in the benefits analysis.

G6-1 OVERVIEW OF I&E AND ASSOCIATED ECONOMIC VALUES

The flowchart in Figure G6-1 summarizes how economic values of 1& E losses at Seabrook were derived from the I&E
estimates discussed in Chapter G3. Figures G6-2 and G6-3 indicate the distribution of Seabrook’s |& E losses by species
category and associated economic values. Figures G6-4 through G6-6 present this information for the Pilgrim facility. These
diagrams reflect baseline losses based on current technology. All dollar values and percentages of 1osses reflect midpoints of
the ranges for the categories of commercial, recreational, nonuse, and forage values.
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Figure 66-1: Overview and Summary of Average Annual I&E at the Seabrook Facility and
Associated Economic Values (based on current configuration; all results are annualized)®

1: 10,000 organisms

1. Number of organisms lost (eggs, larvae, juveniles, etc.)”

E: 831 million organisms

2. Age 1 equivalents lost (number of fish)”
1: 13,100 fish (4,600 forage, 8,500 commercial and recreational)
E:4.5 million fish (4.2 million forage, 299.600 commercial and recreational)

Y

3. Loss to fishery (recreational and commercial harvest)”
I: 1,400 fish (1.800 Ib)
E:32.700 fish (29.300 Ib)

Y

h 4

4. Value of Commercial losses
I: 1.200 fish (1,500 Ib)
$2.400 (57.6% of $I loss)
E:15,300 fish (11,200 Ib)
$28.900 (12.9% of $E loss)

5. Value of Recreational losses
I: 236 fish (290 1b)
$1,200 (28.0% of $I loss)
E:17.500 fish (18,200 Ib)
$81,200 (36.2% of $E loss)

A

6. Value of Forage losses
(valued using either replacement
cost method or as production
foregone to fishery yield)
I: 4,600 fish
$20 (0.4% of $1 loss)
E: 4.2 million fish
$73.600 (32.8% of $E loss)

7. Nonuse Values
I: $600 (14.0% of $I loss)
E: $40,600 (18.1% of $E loss)

@ All dollar values are the midpoint of the range of estimates.
® From Tables G4-2, G4-4, G4-15 and G4-16 of Chapter G4.
Note: Specieswith |&E <1% of the total 1& E were not valued.
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Figure 66-2: Seabrook: Distribution of Impingement Losses by Species Category

35.1% Forage Fish®
UNDERVALUED (valued
using replacement cost
method or as production
foregone to fishery yield)

[0.4% of $1] °

54.2% Commercial and

Recreational Fish®
UNVAL UED (..,
unharvested)

[0% of $]

10.7% Commercial and

Recreational Fish®

VALUED (as direct loss to
fishery; commercial losses are
Total: 13,100 fish per year (age 1 equivalents)® 9.2% of total)

Total impingement value = $4,200b [85.6% of $I] b

& Impacts shown are to age 1 equivalent fish, except impacts to the commercially and recreationally harvested fish include impacts for

all ages vulnerable to the fishery.
® Midpoint of estimated range. Nonuse values are 14.0% of total estimated $I |oss.

G6-3



§ 316(b) Case Studies, Part 6: Seabrook and Pilgrim Chapter G6: Benefits Analysis

Figure 66-3: Seabrook: Distribution of Entrainment Losses by Species Category

0.7% Commercial and

Recreational Fish®
VALUED (as direct loss to

fishery; commercial losses are
0.3% of total)

[49.1% of $E] °

5.9% Commercia and

Recreational Fish®
UNVALUED (i.e,
unharvested)

[0% of $E] °

93.4% Forage Fish®
UNDERVALUED (valued
using replacement cost
method or as production
foregoneto fishery yield)

[32.8% of $E] °

Total: 45 million fish per year (age 1 equivalents)®
Total entrainment value = $224,100°

& Impacts shown are to age 1 equivalent fish, except impacts to the commercially and recrestionally harvested fish include impacts for
all ages vulnerable to the fishery.

P Midpoint of estimated range. Nonuse values are 18.1% of total estimated $E loss.
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Figure 66-4: Overview and Summary of Average Annual I&E at the Pilgrim Facility and Associated
Economic Values (based on current configuration; all results are annualized)®

1. Number of organisms lost (eggs, larvae, juveniles, etc.)
I: 37,300 organisms
E: 4.40 billion organisms

2. Age 1 equivalents lost (number of fish)
I: 52.800 fish (1,600 forage, 51,200 commercial and recreational)
E: 14.4 million fish (11.8 million forage, 2.6 million commercial and recreational)

A

3. Loss to fishery (recreational and commercial harvest)®
I: 6,300 fish (4.300 1b)
E: 121,000 fish (91,100 Ib)

y

\

4. Value of Com mercial losses
I: 5.900 fish (3,800 Ib)
$1,300 (31.9% of $1loss)
E:47.,300 fish (33,700 1b)
$77.000 (12.2% of $E loss)

5. Value of Recreational losses
I: 371 fish (186 1b)
$1.800 (44.6% of $1 loss)
E: 73,600 fish (45.800 Ib)
$348.600 (55.4% of $E loss)

A

6. Value of Forage losses
(valued using either replacement
cost method or as production
foregone to fishery yield)
I: 1.600 fish
$90 (1.3% of $I loss)
E: 11.2 million fish
$29.300 (4.7% of $E loss)

7. Nonuse Values
I: $900 (22.3% of 31 loss)
E: $174.300 (27.7% of $E loss)

8. Habitat replacement cost
I: $840,000 per year
E:$12.3 million per year

& All dollar values are the midpoint of the range of estimates.
® From Tables G4-3, G4-5, G4-17, and G4-18 of Chapter G4.
Note: Species with |1& E <1% of the total 1& E were not valued.
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Figure 66-5: Pilgrim: Distribution of Impingement Losses by Species Category and Associated
Economic Values

11.9% Commercial and

Recreational Fish?
VALUED as direct loss to
fishery (commercial losses

are 11.2% of total)
[76.4% of $1] °

3.1% Forage Fish® /\

UNDERVALUED (valued using
replacement cost method or as
production foregone to fishery
yield)

[1.3% of $1] °

85.1% Commercia and
Recregtiond Fish®
UNVALUED (i.e,
unharvested)

[0% of $I]°

Total: 52,800 fish per year (age 1 equivalents)®

Total impingement value: $4,100°

& Impacts shown are to age 1 equivalent fish, except impacts to the commercially and recreationally harvested fish include impacts for
all ages vulnerable to the fishery.
b Midpoint of estimated range. Nonuse values are 22.3% of total estimated $I loss.
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Figure 66-6: Pilgrim: Distribution of Entrainment Losses by Species Category and Associated
Economic Values

21.4% Commercial and

Recreational Fish®
UNVALUED (i.e.,
unharvested)

[0% of $E] °

77.8% Forage Fish®
UNDERVALUED
(valued using
replacement cost
method or as production
foregoneto fishery
yidd)

[4.7% of $E]

0.8% Commercial and

Recreational Fish®
VALUED as direct loss to
fishery (commercial
losses are 0.3% of total)

[67.6% of $E] °

Total: 14.4 million fish per year (age 1 equivalents)a
Total entrainment value = $628,800°

2 Impacts shown are to age 1 equivalent fish, except impacts to the commercially and recreationally harvested fish include impactsto all
ages vulnerable to the fishery.
® Midpoint of estimated range. Nonuse values are 27.7% of total estimated $E loss.
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G6-2 BASELINE LosstEs UsiNG HRC METHOD

Chapter G5 presented baseline economic losses using the HRC approach. Baseline losses for 1& E are $0.5 million and $9.1
million per year, respectively, for Pilgrim. These HRC values were used as an upper bound of |& E losses, while the midpoint
of the benefits transfer values were used as alower bound. The HRC approach was not applied to |1& E for Seabrook.

G6-3 ANTICIPATED ECONOMIC BENEFITS OF REDUCED I&E FROM VARIOUS
TECHNOLOGIES

Tables G6-1 and G6-2 show the estimated economic benefits of various |& E reductions at the Seabrook and Pilgrim facilities,
respectively. The benefits of reducing | & E at Seabrook are expected to range from $2,000 to $3,000 per year for a 60%
reduction in impingement and from $97,000 to $216,000 per year for a 70% reduction in entrainment. The benefits of
reducing I1&E at Pilgrim are expected to range from $2,000 to $298,000 per year for a 60% reduction in impingement and
from $440,000 to over $6.4 million per year for a 70% reduction in entrainment.

Note that the results derived for Pilgrim reflect loss estimates derived from an HRC analysis; similar HRC findings are not
available for Seabrook. Thisisakey reason why the Pilgrim losses are much higher than the Seabrook estimates, at the upper
end of the range.

Table 66-1: Summary of Current Economic Losses and Benefits of a Range of Potential
I&E Reductions at Seabrook Facility ($2000)

Impingement | Entrainment Total

Baseline losses $139,000

$216,000 : $220,000

.......................................................... T T T T T T T P T TP PRSP

Benefits of 80% reductions olow $2,000 : $111,000 : $114,000

Bevernnnnnnnnanannd bernnm e arenana e bernnm e arenann e L PP

$247,000

$125,000 $128,000

Bevernnnnnnnnanannd bernnm e arenann e bernnm e arenana e L PP

high $5,000 : $278,000 : $283,000

Benefits of 90% reductions
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Table 66-2: Summary of Current Economic Losses and Benefits of a Range of Potential
I&E Reductions at Pilgrim Facility ($2000)

i Impingement | Entrainment i Total
Bassline losses L low $4,000 i $620000 i  $633,000

high | $497,000 | $9097000 |  $9594000
Benefitsof 10% reductions | o """"""" $0 $63000 """""" 5'""""'7565,666 """""

high i $50,000 ’ $910,000 $959,000

Benefits of 90% reductions

$8,187,000

G6-4 SUMMARY OF OMISSIONS, BIASES, AND UNCERTAINTIES IN THE BENEFITS
ANALYSIS
Table G6-3 presents an overview of omissions, biases, and uncertaintiesin the benefits estimates. Factors with a negative

impact on the benefits estimate bias the analysis downward, and therefore would raise the final estimate if they were properly
accounted.
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Table G6-3: Omissions, Biases, and Uncertainties in the Benefits Estimates

Issue

{Impact on Benefits Estimate!

Comments

Long-term fish stock affects not
considered

Understates benefits

EPA assumed that the effects on stocks are the same each year, and that
ithe higher fish kills would not have cumulatively greater impact.

Effect of interaction with other
environmental stressors

{EPA did not analyze how the yearly reductions in fish may make the
istock more vulnerable to other environmental stressors. In addition, as
iwater quality improves over time due to other watershed activities, the
{number of fish impacted by 1& E may increase.

Recreation participation is held
constant®

Recreational benefits only reflect anticipated increase in value per
iactivity outing; increased levels of participation are omitted.

Boating, bird-watching, and other :
in-stream or near-water activities
are omitted?® :

HRC does not cover losses for all i

Understates benefits?

Understates benefits*

iThe only impact to recreation considered is fishing.

:Asaresult of the HRC method, specieswith losses that are not
iaddressed can only increase the HRC total valuation

{EPA assumed that nonuse benefits are 50 percent of recreational
;angling benefits

Effect of change in stocks on
number of landings

{EPA assumed alinear stock to harvest relationship, that a 13 percent
ichange in stock would have a 13 percent change in landings; this may
:below or high, depending on the condition of the stocks.

Recreation values for various
geographic areas

Uncertain

EThe recreational values used are from various regions and are not from
:New England in particular.

@ Benefits would be greater than &éti mated if this factor were con§ dered.
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